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«??§0 V D E ?ES HAPTEN " PEPTIDE C0IUUfiATES T0 "^CT ANTt-HIV-1 OR ANTI-HIV-2 

Background nf the- Invention 

This invention relates generally to hapten-peptide conjugates and more 
5 particularly, relates to an improved immunoassay for detecting HIV-1 and HTV-2 
using hapten-peptide conjugates. 

Haptens are used in various immunoassays to increase or amplify the 
signal generated by a signal generating compound used to detect an analyte in a 
test sample, thus increasing the sensitivity of the assay. The term "hapten" refers 
3 to a partial antigen or non-protein binding member which is capable of binding to 
an antibody, but which is not capable of eliciting antibody formation unless 
coupled to a carrier protein. Examples of haptens include molecules such as 
biotin or anti-biotin and avidin or biotin, and the like. 

Biotinylated peptides, for example, have been prepared by biotinylating 
. an antigen or a peptide in solution with a selected molar input of biotinylation 
reagent and removing free biotin from the crude probe by dialysis. There are 
however, numerous problems associated with this process of biotinylation The 
biotinylated peptides produced by this process typically are a mixture of peptides 
tagged with various and different numbers of biotin moieties. Further because 
the biotinylation is random on the peptide, it is likely that some peptide molecules 
in the solution are not biotinylated at any position. Thus, peptides made with the 
solution biotinylation process are likely to perform inconsistently in different 
preparations. Moreover, when the biotinylated peptide is an antigen to be used in 
an immunoassay, the solution biotinylation process usually results in 
biotinylation of amino acid residues within the antigen epitope, which then 
interferes with binding between the antigen and antibody. In addition since 
biotin attaches randomly on the peptide molecule, there is no control over where 
the biotinylation occurs on the peptide, and the amount of biotin present on the 
peptides in preparation of biotinylated peptides is unknown and uncontrollable. 

There is a need therefore for improved hapten-peptide conjugates in 
which the hapten, preferably biotin, is attached at known and pre-determined 
specific location or locations on the peptide molecule. 



WO 96/41187 



PCT/US96/09507 



2 



15 



20 



25 



30 



35 



Summary nf th P Invention 

The present invention provides improved immunoassays for detecting 
anybodies against HIV-1 and HIV-2 that may be present in a test sample 

ta ~^forfflV-lorHIV-2thatareimpr 0 vedastaughthere^ 
> comprise contacting a test sample with a capture reagent for an antibody analyte 
wherein said capture reagent comprises a binding pair member specific for the ' 
antibody analyte of interest attached to a solid phase, to thereby form a first 
mixture. This first mixture is incubated for a time and under conditions sufficient 
to form capture reagent/ analyte complexes. These complexes then are contacted 
with a hapten-peptide conjugate comprising a hapten attached to a peptide specific 
for the analyte member of the complex to form a second mixture. This second 
mixture is incubated to form capture reagent / analyte / hapten-peptide conjugate 
complexes. Then, a wash step preferably is performed on the capture reagent / 
analyte/hapten-peptide conjugate complexes to separate any uncomplexed 
hapten-peptxde conjugate from the capture reagent / analyte / hapten-peptide 
conjugate complexes. Next, an indicator reagent comprising a member of a 
binding pair specific for the hapten which is labeled with a signal generating 
compound capable of generating a measurable signal is contacted with the capture 
reagent / analyte /hapten-peptide conjugate complexes to form a third mixture 
This third mixture is incubated for a time and under conditions sufficient to form 
capture reagent / analyte / hapten-peptide conjugate / indicator reagent complexes 
The presence, if any, of the analyte is determined by detecting the measurable 
signal generated by the signal generating compound. The improvement to the 
assay comprises contacting the capture reagent / analyte complexes with a hapten- 
peptide conjugate comprising an amino acyl residue sequence designated herein 

two N-terminal haptens. y 

Also provided is a composition useful for detecting anti HIV-1 or anti- 
HTV-2 antibodies that may be present in a test sample. The composition 
comprises a substantially pure N-terminal haptenated peptide which is selected 
from any of the sequences designated herein as SEQUENCE I D NOS 1 5 Li 
addition, the invention provides a test kit comprising at least one hapten-peptide 
conjugate reagent. The hapten-peptide conjugate reagent generally comprises a 
substantially pure N-terminal haptenated peptide which is selected from any of 
the sequences designated herein as SEQUENCE I.D. NOS.1-5 dissolved or 
otherwise suspended in an appropriate buffer. 
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Brief Descr iption of thr, Drawinpg 

FIGURE 1 is a schematic outline of a biotinylation process. 
FIGURE 2 shows a plot of S/N ratios versus peptide concentration dose 
responses of a Cameroon sample to biotinylated HJV-1 gp41 antigens. 

FIGURE 3 shows a semi-log plot of counts v. peptide concentration dose 
responses of HTV samples to SEQUENCE I.D. NO. 6. 

Detailed Description nf tb* Invention 

Unless otherwise indicated, the following terms have the following 
meanings: 

The term "synthetic peptide" as used herein means a polymeric form of 
amino acids of any length which may be chemically synthesized by methods 
well-known to the routineer. These synthetic peptides are useful in various 
15 applications. 

A synthetic peptide or "antigen" is "immunologically reactive" with an 
anttbody when it binds to an antibody due to antibody recognition of a specific 
epitope contained within the peptide. Immunological reactivity may be 
determined by antibody binding, more particularly by the kinetics of antibody 
20 binding, and/or by competition in binding using as competitor(s) aknown 
peptide(s) containing an epitope against which the antibody is directed The 
methods for determining whether a peptide is immunologically reactive with an 
antibody are known in the art. 

The term "individual" as used herein refers to vertebrates, particularly 
15 members of the mammalian species and includes but is not limited to domestic 
animals, sports animals, primates and humans; more particularly the term refers 
to primates/simians and humans. 

The term "analyte containing body component" or "test sample" refers to 
a component of an individual's body which is the source of the antibody analyte 
0 of interest These components are well known in the art. These test samples 
include biological samples which can be tested by the methods of the present 
invention described herein and include human and animal body fluids such as 
whole blood, serum, plasma, cerebrospinal fluid, urine, lymph fluids, ascites 
fluid and various external secretions of the respiratory, intestinal and 
» genitourinary tracts, tears, saliva, milk, white blood cells, myelomas and the like- 
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biological fluids such as cell culture supernatauts; fixed tissue specimens; and 
fixed cell specimens or any other body constituents. 

The improved hapten-peptide conjugates disclosed herein can be used to 
develop unique and improved assays as described herein to detect or confirm the 
presence of and HIV- 1 or and HIV-2 antibody. The hapten-peptide conjuates 
also may be used in combination with other hapten conjugates comprising a 
hapten and, for example, native viral antigens and/or recombinant proteins 

"Analyte," as used herein, is the substance to be detected which may be 
present in the test sample. The analyte can be any substance for which there 
exists a naturally occurring specific binding member (such as, an antibody) or 
for which a specific binding member can be prepared. Thus, an analyte is a 
substance that can bind to one or more specific binding members in an assay 
"Analyte" also includes any antigenic substances, haptens, antibodies and 
combinations thereof. As a member of a specific binding pair, the analyte can be 
detected by means of naturally occurring specific binding partners (pairs) such as 
the use of intrinsic factor protein as a member of a specific binding pair for the 
determination of Vitamin B12, the use of folate-binding protein to determine folic 
acid, or the use of a lectin as a member of a specific binding pair for the 
determination of a carbohydrate. The analyte also can include a protein, a 
peptide, an amino acid, a nucleotide target, and the like. 

The present invention provides assays which utilize specific binding 
members. A "specific binding member," as used herein, is a member of a 
specific binding pair. That is, two different molecules where one of the 
molecules through chemical or physical means specifically binds to the second 
molecule. Therefore, in addition to antigen and antibody specific binding pairs of 
common immunoassays, other specific binding pairs can include biotin and 
avidin, carbohydrates and lectins, complementary nucleotide sequences, effector 
and receptor molecules, cofactors and enzymes, enzyme inhibitors and enzymes 
and the like. Furthermore, specific binding pairs can include members that are ' 
analogs of the original specific binding members, for example, an analyte-analog 
The specific binding pair member can include a protein, a peptide, an amino acid " 
a nucleotide target, and the like. Furthermore, specific binding pairs can include' 
members that are analogs of the original specific binding members, for example 
an analyte-analog. hnmunoreactive specific binding members include antigens ' 
antigen fragments, antibodies^ antibody fragments, both monoclonal and ' 
polyclonal, and complexes thereof, including those formed by recombinant DNA 
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molecules. The term "hapten", as used herein, refers to a partial antigen or non- 
protein binding member which is capable of binding to an antibody, but which is 
not capable of eliciting antibody formation unless coupled to a carrier protein. 

A "capture reagent", as used herein, refers to an unlabeled specific 
binding member which is specific either for the analyte as in a sandwich assay, 
for the indicator reagent or analyte as in a competitive assay, or for an ancillary' 
specific binding member, which itself is specific for the analyte, as in an indirect 
assay. The capture reagent can be directly or indirectly bound to a solid phase 
material before the performance of the assay or during the performance of the 
assay, thereby enabling the separation of immobilized complexes from the test 
sample. 

The "solid phase" is not critical and may be any variety of materials which 
may be selected by one skilled in the art without undue experimentation. The 
term "solid phase" is used in a broad sense and refers to any material which is 
insoluble, or may be made insoluble by a subsequent reaction. Thus, porous or 
nonporous materials, latex or polystyrene particles, magnetic or non-magnetic 
microparticles, beads, membranes, plastic tubes, walls of microliter wells and 
tanned sheep red blood cells are all suitable examples. The size, dimensions, and 
shape of the solid phase generally are not critical in practicing the methods 
20 disclosed herein. 

Suitable methods for immobilizing antigens on solid phases include ionic, 
hydrophobic, covalent interactions and the like; a variety of methodologies may 
be applied relative to the application of useful solid phases. The capture reagent 
may be bound either passively or actively on the solid phase. Passive coating, as 
used herein, means non-covalent bonding or non-covalent attachment between 
the capture reagent and the solid phase. Active coating means effecting a covalent 
bond between the capture reagent and the solid support. Generally, such a 
covalent bond is formed either by the carboxy or the amino terminal end of an 
antigen or by a free carboxy or amino group within the protein binding to an 
appropriate functional group on the surface of the solid phase. Such solid phases 
having such functional groups are termed derivatized. Active coating also can 
encompass the use of linker compounds to effect the formation of a covalent 
bond between the antigen and the solid support. The linking agent can be 
incorporated as part of, or derivatized onto, the solid phase before the capture 
35 reagent, usually an antigen, is added. The use of heterobifunctional such as 
sulfo-SMCC (sulfosuccinimidyl 4-(N-maleimidomethyl)cyclohexane-l- 
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carboxylate) or sulfo-SIAB (sulfosuccmmidyl(4-iodoacelyl)aminobenzoate) or 
homobifunctional compounds such as sulfo-DST (disiifosuccinimidyl tartarate) 
or sulfo-EGS (ethylene glycolbis[sinfosucciiuniidyl-succinate]) allows more 
specific/site directed covalent bonding to occur. The addition of the linker 
5 compound also can include a spacer arm which would allow the antigen to more 
freely interact with antibodies while attached to the solid phase. Linker group 
chemistry is well known to the skilled artisan. 

A suitable "indicator reagent" comprises a signal generating compound 
(label) which is capable of generating a measurable signal detectable by external 
10 means conjugated (attached) to a specific binding member. The various "signal 
generating compounds" (labels) contemplated include chromogens, catalysts such 
as enzymes, luminescent compounds such as fluorescein and rhodamine, 
chemiluminescent compounds such as luminol, dioxetanes, acridinium 
compounds and phenanthridinium compounds, radioactive elements and direct 
15 visual labels. Examples of enzymes include alkaline phosphatase, horseradish 
peroxidase, beta-galactosidase, and the like. The selection of a particular label is 
not critical, but it will be capable of producing a signal either by itself or in 
conjunction with one or more additional substances. 

An analyte which may be present in a test sample can be detectable in 
20 assays by use of a hapten-peptide conjugate disclosed herein. Also, as one of the 
reagents of the assay, different synthetic peptides capable of identifying and 
specifically binding to different epitopes of an analyte such as a virus or bacteria 
can be used in assay formats. Haptenated peptides of the present invention can 
be used for binding, linking or signal amplification purposes which are well- 
25 known in the art 

According to the present invention, an improvement to an assay designed 
to detect the presence of anti HTV-1 or and HTV-2 antibody analyte is provided 
The assays which are improved upon as taught herein typically are performed as 
f ollows. A test sample is contacted with a capture reagent of the analyte, wherein 
30 said capture reagent comprises a binding pair member specific for the antibody 

andyteofinterestattachedtoasohdphase,tomerebyformatlrstmixture Since 
the analyte is an antibody, the capture reagent can be a recombinant antigen a 
synthetic peptide or a lysate preparation which specifically binds to the analyte 
The first mixture is incubated for a time and under conditions sufficient to form 
capture reagent/ analyte complexes. These so-formed complexes then are 
contacted with a hapten-peptide conjugate to form a second mixture. This second 
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mixture is incubated for a time and under sufficient conditions to form capture 
reagent / analyte / hapten-peptide conjugate complexes. Then, a wash step 
preferably is performed. Next, an indicator reagent comprising a member of a 
binding pair specific for the hapten which is labeled with a signal generating 
compound capable of generating a measurable signal is contacted with the capture 
reagent / analyte / hapten-peptide conjugate complexes to form a third mixture. 
This third mixture is incubated for a time and under conditions sufficient to form 
capture reagent / analyte / hapten-peptide conjugate / indicator reagent complexes 
The presence of the analyte, if any, is determined by detecting the signal 
generated by the signal generating compound. It is possible to quantitate the 
amount of analyte present by also assaying positive calibrators which contain 
known concentrations of analyte and negative calibrators, plotting the results of 
the measured signal obtained with these calibrators against the known 
concentrations, and reading the results of the test samples off of the plots. 

The improvement provided herein comprises contacting the capture 
reagent / analyte complexes with at least one of the peptides designated herein as 
SEQUENCE ID NO. 1-5 which has been haptenated at the N terminal a and/or e 
positions). Preferably, the hapten is biotin. Also provided herein is a 
composition useful in detecting anti HIV-1 or and HTV-2 antibody. The 
composition generally comprises a substantially pure solution of at least one N- 
terminal haptenated peptide such as those designated herein as SEQUENCE I.D. 
NOS. 1-5. As used herein a "substantially pure solution" as used herein will be 
understood to mean that the concentration of peptides haptenated at non-N- 
terminal positions in the solution will not bind the antibody analyte in amounts 
that effect the assay results. Those skilled in the art will recognize suitable 
buffers for suspending or dissolving the hapten-peptide conjugates provided 
herein. 

A substantially pure solution hapten-peptide conjugates may be provided 
as part of a test kit with one or more containers such as vials or botdes. Each 
container or vial contains a separate reagent such as a diluent, indicator reagent 
comprising a signal generating compound, assay reagents comprising a hapten- 
peptide conjugate as taught herein, and the like. The hapten-peptide conjugate 
reagent would be a substantially pure form of SEQUENCE I.D. NOS. 1-5 
labeled with at least one N-terminal hapten. Such a test kit would also include 
instructions which indicate that the contents thereof may be used to detect/confirm 
the presence of the analyte of interest. 
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The peptides which are haptenated as taught herein are derived from the 
immunodominant region (IDR) of an HIV antigen such as HIV-1 gp41 IDR and 
HIV-2 gp36 IDR. These HTV peptides include: 

SEQUENCEI.D.NO. 1: Lys-Asp-Gln-Gln-Leu-Leu-Gly-ne-Trp-Gly- 
Cys-Ser-Gly-Lys-Leu-ne-Cys-Thr-Thr, which is a 19-mer derived from the 
immunodominant region (IDR) of HIV-1 gp41 subtype B; 

SEQUENCE LD. NO. 2: Tyr-Leu-Lys-Asp-Gln-Ala-Gln-Leu-Asn-Ser- 
Trp-Gly-Cys-Ala-Phe-A^^^ wMch . g & 

25-mer derived from HIV-2 gp 36; 

SEQUENCE LD. NO. 3: Arg-He-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys- 

Asp-Gln-Gln-Leu-Uu-Gly-ne-Trp-Gly-Cys-Ser-Gly-Lys-Leu-ne-Cys-^ 
which is a 28-mer derived from HIV-1 gp41; and 

SEQUENCE LD. NO. 4: Lys-Gln-Asp-Gln-Gln-Leu-Leu-Ser-De-Trp- 
15 Gly-Cys-Lys-Gly-Lys-Leu-Ee-Cys-Tyr-Thr, which is a 20-mer derived from the 
IDR of HIV-1 gp41, Type 0. 

SEQUENCE LD. NO. 5: Lys-Asp-Gln-Gln-Leu-Leu-Gly-Ee-Trp-Gly- 
Cys-Lys-Gly-Lys-Leu-ne-Cys-Tyr-Thr which is a 19-mer having a disulphide 

bndgebetweenthecysteineatpositionllandthecysteineatpositionl7 The 
20 peptide is derived from the IDR of HIV-1 gp41, subtype B with a Ser to Lys 
change at position 12 and Thr to Tyr change at position 1 8. 
Biotinylated forms of these peptides (antigens) are: 
SEQUENCE LD. NO. 6: Xaa-Asp-Gln-Gln-Leu-Leu-Gly-ne-Trp-Gly- 
Cys-Ser-Gly-Lys-Uu-ne-Cys-Thr-Thr, wherein Xaa is N-e-(biotin- * 
25 amidocaproyl)lysine; 

SEQUENCE LD, NO. 7: Xaa-Asp-Gln-Gln-Leu-Leu-Gly-ne-Trp-Gly- 
Cys-Ser-Gly-Lys-Leu-He-Cys-Thr-Thr, wherein Xaa is N-a-(biotin- ' " 
amidocaproyl)lysine; 

SEQUENCEI.D.NO. 8: Xaa-Tyr-Leu-Lys-Asp-Gln-Ala-Gln-Leu-Asn- 
30 Ser-Tm-Gly-Cys-Ala-Phe-Arg-Gm-Val-Cys-His-Thr-TIu--V^ 
Xaa is N-e-(biotin-amidocaproyl)lysine; 

SEQUENCELD.NO. 9: Xaa-Tyr-Leu-Lys-Asp-Gln-Ala-Gln-Leu-Asn- 
Ser-Tm-Gly-Cys-Ala-Phe-Arg-Gln-Val-Cys-ffis-Thr^ 
Xaa is N-e-(biotin-amidocaproyl)lysine; 
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SEQUENCE ID. NO. 10: Xaa-ne-Leu-Ala-Val-Glu-Arg-Tyr-Leu-Lys- 

Asp-Glh-Gln-Leu-Leu-Gly-De-Trp-Gly-Cys-Ser-Gly-Lys-Leu-ne-Cys-Thr-Thr, 
wherein Xaa is N-a-(biotm-amidocaproyl)arginine; and 

SEQUENCEI.D.NO. 11: Xaa-Gln-Asp-Gln-Gln-Leu-Leu-Ser-ne-Trp- 
Gly-Cys-Lys-Gly-Lys-Leu-ne-Cys-Tyr-Thr, wherein Xaa is N-cc- 
(biotinamidocaproyl)-lysine. 

SEQUENCEI.D.NO. 12: Xaa-Asp-Gln-Gln-Leu-Leu-Gly-Ee-Trp-Gly- 
Cys-Lys-Gly-Lys-Leu-ne-Cys-Tyr-Thr wherein Xaa is N-a- 
(biotinamidocaproyl)-lysine. 

SEQUENCELD.NO. 13: Xaa-Asp-Gln-Gln-Leu-Leu-Gly-He-Trp-Gly- 
Cys-Lys-Gly-Lys-Leu-Ee-Cys-Tyr-Thr wherein Xaa is N-e- 
(biotinamidocaproyl)-lysine. 

SEQUENCELD.NO. 14: Xaa-Asp-Gln-Gln-Leu-Leu-Gly-De-Trp-Gly- 
Cys-Lys-Gly-Lys-Leu-He-Cys-Tyr-Thr wherein Xaa is N-e- 
15 (biotinarnidocaproyl)-a-(biotinamidocaproyl) lysine. 

Peptide-conjugates employed according to the improved assay may be 
synthesized using solid phase peptide synthesis (SPPS). Using this process, 
biotin, for example, can be incorporated controllably and easily at a selected or 
pre-defined location (amino acid) within the peptide. SPPS can take advantage of 
chemical differences between acid labile and base labile protecting groups to site 
specifically incorporate haptens into amino acid residues. The biotinylation 
process disclosed herein is particularly useful in tagging peptide or protein 
antigens, which contain specific binding domains (epitopes) for antibodies. For 
such peptides, it is important that the biotin be incorporated at a location outside 
of the epitope region such that it will not interfere with antigen-antibody 
interaction. 

In accordance with standard SPPS procedures, a peptide is synthesized 
on a solid support such as a resin. Suitable resins for supporting SPPS are well- 
known in the art and include , but are not limited to p-alkoxybenzyl alcohol resin 
and chloromethylated polystyrene resin. Peptide synthesis begins with the 
attachment of a desired carboxyl-terminal (C-terrninal) amino acid to the resin. 
The peptide is synthesized by the sequential addition of amino acid residues to the 
C-terminal residue attached to the resin. Added amino acids form a-peptide links 
with the resin-supported residues. Other means for adding additional residues 
are well known in the art and include the Merrifield tBoc SPPS procedure. In a 
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preferred embodiment, the peptide is built using repeated cycles of base-labile-N- 
a-Fmoc-ammo acid residues. Thus, the C-terminal residue and all added 
residues, but not including the N-terminal residue, have a base-labile protecting 
group at their a-amino group. 

AU reactive groups of added residues are protected with a suitable 
protecting group in order to prevent undesirable conjugations between the added 
residues and the residue already present in the resin-bound chain. Suitable 
protecting groups for reactive groups of amino acids, including base-labile and 
acid-labile groups, are well known in the art (See, e.g., Protective, & 
Organic Synthesis , 2d Ed., T.W. Greene and P.G.M. Wuts, John Wiley & 
Sons, Inc., 1991). For example, the reactive sulfur (S) of cysteine, the P-amino 
group of asparagine, the y-amino group of glutamine, and the imidazole nitrogen 
(N) of histidine can be protected with triphenylmethyl, known in the art as trityl 
(Trt). The reactive oxygen (O) of serine or threonine, the reactive O of tyrosine 
the P-carboxyl group of aspartic acid, and the Y -carboxyl group of glutamic acid 
can be protected with t-butyl esters (tBu). 

Means for selecting a suitable protecting agent are known in the art and 
depend on the method used to build the peptide chain and the amino acids 
compnsmg the peptide. Where a peptide chain is built using multiple base-labile 
a-protected amino acid residues, suitable protecting groups for other (non-cc- 
amino) groups should be stable under those basic conditions used to add amino 
add residues. This is particularly true of the process disclosed herein where the 
biounylauon process takes advantage of the differences in stability and chemical 
reactivity between protecting groups. 

Additional amino acid residues, except the N-terminal amino acid residue 
are added to the resin-bound peptide in a preselected order, depending on the 
desired sequence of the peptide to biotinylated, using the above procedure A 
biotmylatable N-terminal amino acid residue is added to the resin-bound peptide 
cham. As used herein, the term "biotinylatable" means capable of being 
biotinylated. Amino acid residues capable of being biotinylated are well known 
in the art; a preferred amino acid residue is lysine. 

The N-terminal amino acid typically is protected in such a manner that the 
desired site of biotinylation is protected with a base-labile protecting group and all 
other reactive groups on that residue are protected with an acid-labile protecting 
group. Thus, when the N-terminal residue is added to the resin-bound peptide 
chain using the multiple base-labile cycling procedure set forth above, the 
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biotinylation site is unprotected while all other groups are blocked from reacting 
with the biotinylation step to follow. Base-labile protecting groups may include a 
carbamate such as 9-fluorenylmethoxycarbonyl (Fmoc), and acid-labile 
protecting groups may include trityl (Trt) and t-butoxycarbonyl (tBoc). It will be 
understood that the protecting groups employed are not intended to limit the 
present invention. 

At the end of the peptide building steps set forth hereinabove, peptide of a 
predetermined amino acid residue sequence and a biotinylatable N-terminal 
residue exists bound to a resin and all reactive groups of the individual amino 
acid residues in that sequence are protected with an acid-labile protecting group. 
The reactive group of the N-terrninal amino acid residue that is to be biotinylated 
is unprotected. The resin-bound, protected peptide is biotinylated by exposing 
that peptide to a biotinylation solution. Biotinylation solutions suitable for 
biotinylating peptides are known in the art; in a preferred embodiment, that 
15 solution comprises an N-hydroxysuccinimide ester of biotin or a 

biotinamidocaproate. Such esters can be obtained from various commercial 
sources such as Sigma Chemical Co., St. Louis, MO. In a preferred 
embodiment, an N-hydroxysuccinimide ester of a biotinamidocaproate of the 
formula biotin-(NH-CH2-CH 2 CH2-CH2-CH2-CO)n-ONHS is used, where n is 
20 0 to 5 and preferably, n is 1 to 2. The biotinylation reaction is carried out in a 
suitable solvent as is known in the art. A preferred solvent is N- 
methylpyrrolidone (NMP). 

Following biotinylation of the peptide, the peptide is cleaved from the 
resin using standard procedures known in the art. In a preferred embodiment, 
cleaving is accomplished by treating the peptide with a cleaving solution 
containing trifluoroacetic acid (TFA). The cleaving solution can further comprise 
1,2-ethanedithiol (EDT), anisole and dimethyl sulfide. The peptide is exposed to 
the cleaving solution for from about one to about five hours depending on the 
number of arginine residues in the peptide. The cleaved, biotinylated peptide 
then is recovered, preferably after oxidizing the peptide and purifying the 
biotinylated peptide. Oxidation of the cleaved peptide is accomplished typically 
by aerating an alkalinized solution of the peptide or by exposing the peptide to an 
oxidation agent such as K 3 Fe(CN) 6 (potassium ferricyanide). Following 
oxidation, the peptide solution is acidified and purified using standard 
techniques. A preferred means of purification is by high pressure liquid 
chromatography (HPLC). A schematic diagram of the biotinylation process of 
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the present invention to make a biotinylated HIV antigen is shown in FIGURE 1. 
A detailed description of the biotinylation of numerous peptides using a 
biotinylation process of the present invention is set forth hereinafter in the 
following examples. 

•Hie following examples illustrate embodiments of the present invention 
and are not meant to be limiting of the claims and specification in any way. 



EXAMPLES 



Example 1 . Solid Phase. Synthesis nf SEOUKNrF. LP. NO f, 
Synthesis of peptide SEQUENCE ID. NO. 6 was carried out on an 
automated solid phase peptide synthesizer using standard scale Fmoc chemistry 
with 0.25 mmol p-hydroxymethylphenoxymethyl (HMP) resin and 1.00 mmol 
Fmoc amino acids. The run editor was modified in that double coupling was 
introduced for each after ten amino acids attached. The added lysine residue 
located between the two cysteine residues was N-a-Fmoc-N-e-Boc-L-Lysine 
whereas the lysine residue at the N-terminal was N-a-Boc-N-e-Fmoc-L-Lysine. 
The e-amine of the N-terminal lysine was derivatized with biotinamidocaproate 
N-hydroxysuccinimide ester while the peptide was still on the resin. No 
deprotection was done except for the terminal amine at this time. 

Specifically, about 160 mg (0.05 mmol) of the completed peptide on the 
resin was mixed in about 5 ml of an N-methylpyrrolidone (NMP) solvent 
system. About 45 mg (0.1 mmol) of biotinamidocaproate N-hydroxysuccinimide 
ester was added and the solution was mixed for about 6 hours. The peptide on 
the resin then was filter washed with about 2 ml methylene chloride and dried in 
vacuo. The peptide was cleaved with about 10 ml of a cleaving solution (10 ml) 
for about 120 minutes and filtered. The cleaving solution was a mixture of 95% 
tnfluoroacetic acid (TFA) and 5% of a 1:3:3 mix of 1,2-ethanedithiol 
(EDT):Anisole:dimethyl sulfide. The peptide was filtered from the resin and 
precipitated with cold ether. The precipitated peptide was filtered and washed 
w«h ether. The crude peptide was dissolved in dimethylformamide (DMF)- 
water, the pH was adjusted to about 9.0 with sodium carbonate and a steady 
stream of air was passed through the DMF solution (i.e., the peptide was 
oxidized). 

Following oxidation, the solution was acidified with TFA and the 
biotinylated peptide purified using high pressure liquid chromatography (HPLC). 
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The peaks were separated on a C18-Reverse Phase-HPLC column, 25.4 mm x 

25 cm, 300A, using a 20% to 100% gradient of acetonitrile-water with a 0.1% 

trifluoroacetic acid (TFA) solvent system. The flow rate was 12 ml/min. 

Ultraviolet (UV) detection utilized 230 nm and 260 nm wavelengths. The 

isolated material (11 mg) was analyzed by mass spectometry (MS) and showed a 

molecular ion at MS 2404 for the correct product. The biotinylated peptide was 

analyzed for free thiol content by Ellmans reagent (available from Sigma 

Chemical Co.; St Louis MO). Only 7% of free thiol was present in the purified 
peptide. 



Example 2. Solid-Phase Synthesis nf S EOT TENPF. ID. NO 7 
Biotinylated peptide SEQUENCE ID. NO. 7 was prepared as described 
above in Example 1 with the exception that both lysine residues (the lysine 
located between the cysteine residues and the N-terminal lysine) were added to 
15 the resin-bound chain as N-e-tBOC-N-a-Fmoc-Lys. The biotin-amidocaproic 
acid was coupled to the a-amino group of the N-terminal lysine. 

Example 3 SnliH Ph ase Synthesis of SEQUENCE T P MO S 
Biotinylated peptide SEQUENCE I.D. NO. 8 was prepared as described 
20 above in Example 1. 

Example 4. So1iri-p h a se Synthesis of SEOTIRNCE T.D. NO Q 
Biotinylated peptide SEQUENCE I.D. NO. 9 was prepared as described 
above in Example 1. 



Example 5. Solid-nhase. S ynthesis nf SEQUENCE. LP. NO 10 
Biotinylated peptide SEQUENCE ID. NO. 10 was prepared according to 
Example 1 except that both Lys residues were incorporated as N-cc-tBOC-N-e- 
Fmoc-Lys. The N-terminal Arg residue was added as N-e-Fmoc-N-a- 
(2,2,5,7,8-pentame%lchroman-6-sulfonyl)-L-arginine. The biotin was coupled 
to the a-amino group of the N-terminal Arg. SEQUENCE LP. NO. 10 was 
purified from HPLC with a mass spectrum molecular Wt of 3405. 
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Example 6. SsM£bass Smthggig nf spot tt?m ce T n Mn , . 
Biotinylated peptide SEQUENCE LD. NO. 11 was prepared acceding to 
^kl-ceptfcatboth^ 

Fmoc-Lys The biotan-amidocaproic acid was coupled to the a-amino group of 
the N-terminal lysine. P 

Example 7. Chm,iln m ,W nt Lnrpjinoa^forHrv.t Anh1wKfl , 
inExam^e?^ 

m Example 1. A solutaon bxotinylated peptide SEQUENCE LD. NO. 1 was made 
Camb^s 1 ^ about 1 nag of SEQUENCE LD. NO. 1 (Custom synthes ^ 
Cambradge Research Baochemicals, Cheshire, England) in about 1 ml of a 
sodaum bicarbonate solution (20 mM, pH 8.0). The peptide solution was mixed 

1.23 mg, 4.5 molar equavalems to the 19-mer) by magnetic stirring at ambient 
temperature overnight «moaent 

Although the biotinylated peptide can be further processed to remove 
excess baotua by dialysis in tubing with a low molecular weight cut-off of 1 000 

baotua an an ammunoassay system with a wash step and when using a monoclonal 
taked-bratm than to See biotin. "raoiecnie 

Theasaywasrnn on a stand-alone, automated imtru^, (o S 
Khahle.al.,a ilL£llaB 37,pp. 1540-1547, 1991) (Abbott PRISM™ 
mstrument, available from Abbott Laboratories, Abbott Park, H, 60064) n,e 

n Ktt n m en,sy Stemw asmodmed«oa Mg h te oughp„ t versionof40second 
oyo te spers^n Stt adof72 second cycles as described in ore ciW referenee. 

h., w f D yaSSayWaSPerfonnCdasfono » s - FiKt,50ttIofa 

blend of nncroparticles coated win, rDNA andgens for HTV-1 and HTV-2 was 

«*~d wid, ,00 Ml of test sanrple in dte incnbadon well ,o fortn^ 2 or 

« ™» Each type of nucroparncle in the blend were separately coatTJl 

f m r 11 ^ y adS0IP ' i0n °" P 01 ^^ «■« ndcropardcles 

avanablefronrScadyn; MaMpolis m . ^ Mended ^ 

^ f Stt T d . a,55 ° C - 60 ° C - ^ 

was transfer wtth 600 p, of ttansfer bnffer <pH 7.2, 10 nrM phosphaT^ 
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Nad, 0.12% non-fat dry milk and 0.1% NaN 3 ) from the incubation well to the 
detection well. Then, biotinylated peptide SEQUENCE I.D. NO. 6 or 
biotinylated peptide SEQUENCE LD. NO. 1 (prepared as described above in 
Example 1 and 7, respectively) was dissolved at a concentration of about 3.3 
H/ml, in pH 8.3, 0.1 M borate, 6% calf serum, 1% E. coli lysate, 2% cholic acid, 
0.05% CKS (CTP:CMP-3-deoxy-manno-octulosonate cytidylyl transferase or 
CMP-KDO synthetase), and 0.1% NaN 3 . About 50 |H of the biotinylated 
peptide solution was pipetted into the detection well. Following this, the reaction 
mixture was incubated for about 10.6 minutes. Each sample well then was 
washed four times with about 100 jd of a probe wash buffer (pH 9.0 0 1 M 
borate, 0.25 M NaCl, 0.025% lithium lauryl sulfate, and 0.1% NaN 3 ). Then, 
about 50 fil of an indicator reagent conjugate (N-methyl acridinium conjugate of 
monoclonal anti-biotin (120 ng/ml in pH 6.3 phosphate buffered saline [PBS] 
4% bovine serum albumin [BSA], 1 % Triton X-100®, 0.2% non-fat dry milk, 
and 0.1% NaN3) was added to each reaction well. Next, the reaction mixtures 
were incubated for about 10.6 minutes. Following this incubation, each well 
was washed with a conjugate buffer of pH 5.7 containing 25 mM (2[N- 
morpholinojethanesulfonic acid) (MES), 0.9% NaCl, and 0.1% Proclin®). 
Samples then were incubated for about 5 minutes while being moved to the 
station for chemical triggering and photon detection. The reaction mixture in the 
reaction well was triggered with about 50 ul of urea peroxide (0.2% in 0.15 N 
NaOH), and photon counts were integrated with a photo-multiplier. The results 
of this study are shown in TABLE 1. 

As the data from TABLE 1 demonstrate, the use of SEQUENCE I.D. 
NO. 6 resulted in a significant increase in the signal to noise ratio (S/N) when 
compared to results using the solution biotinylated peptide SEQUENCE I.D. 

\rn 1 



N0.1 
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Example 8. Dose Resp onse 
A - Subtype O HIV-1 test sample respons es to hiotinvlated HTV-1 gP 41 IDR 
peptides in a gp41 peptide-onlv probe, assay A cherniluminescent immunoassay 
was performed following the procedures of Example 7, except that step 3 of the 
5 assay used a series of dilutions: (i) SEQUENCE LD. NO. 6 (e-N-terminal 

biotinylated HTV-1 type B sequence) in concentrations of 0, 4, 10, 20, 40, 100, 
200 and 500 ng/ml, (ii) SEQUENCE LD. NO. 7 (a-N-terminal biotinylated 
HTV-1 type B sequence) in concentrations of 4, 20, 100, and 500 ng/ml, and (iii) 
SEQUENCE LD. NO. 11 (a-N-terminal biotinylated HTV-1 type O sequence) in 

10 concentrations of 4, 20, 100 and 500 ng/ml. Controls and samples used in the 
run were negative calibrator, a gp41 IDR panel (monoclonal IAM 41-4D4; A. 
Buchacher, et al.. AIDS Res Hum Retrovir.™^ 10:359-369, [1994]) and HTV-1 
Subtype-0 panel (Cameroon-M). The results of this experiment are presented in 
FIGURE 2. As can be seen in FIGURE 2, the data show the sensitivity of an 

15 immunoassay using a biotinylated peptide of the present invention. 

B - Dose Responses of anti- HTV-1 Samples tn SFOTTF.NCE T P NO in a 
HTV-1/2 Combined Whole. Assay 

The assay protocol as described in Example 7 was followed except that 
the probe at step 3 was using a series of eight different probes made from a base 

20 probe consisting of (a) 3 biotinylated Arg of HTV-1 gp41, HTV-1 p24, and HTV- 

2, (2.8, 0.6, and 0.2 ng/ml, respectively) and (b) biotinylated 19-mer of HTV-2 
IDR (0.05 Hg/ml); then, spiked with the biotinylated HIV-1 gp41 IDR 19-mer to 
concentrations of 0, 4, 10, 20, 40, 100, 200, and 500 ng/ml. Controls and test 
samples used in the run were negative calibrator, positive calibrator, gp41 IDR 

25 panel (MAb 4D4, supra), and HTV-1 Subtype-O Panel (Cameroon-M). A dose 
response curve of test samples to SEQUENCE LD. NO. 6 is shown in FIGURE 

3, in a semi-log plot of counts versus input of peptide. The data from FIGURE 3 
show the sensitivity of an immunoassay using a biotinylated peptide of the . 
present invention. 

30 

Example 9. Solid Pha se Synthesis of SEQUENCE LP. NO 17 
The fully protected peptide of SEQUENCE LD. NO. 5 was assembled on 
a hydroxymethylphenyl (HMP) resin by stepwise solid phase synthesis 
essentially as described in Example 1. The following protected amino acids were 
35 used in the synthesis: 
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Fmoc-(tBu)-Asp-OH 

Fmoc-(Trt)-Cys-OH 

Fmoc-(Trt)-Gln-OH 

Fmoc-Gly-OH 

Fmoc-He-OH 

Fmoc-Leu-OH 

Fmoc-(tBoc)-Lys-OH 

Fmoc-(tBu)-Thr-OH 

Fmoc-Tip-OH 



AH of *e amino acid, were double-coupled a, a 4-fold moiar excess over reactive 

Biotinylation of the alpha amino position of the N-terminal lysine 
proceeded by firs, removing the terminal Fmoc protecting gronp with 20% 

^TJ « , TOl ^ mV ^ t0fbi0 ^°^'*hydroxy Sn cchnmide 
ester tt, the folly protected peptide while still on the resin. The peptide-tesin 

» 10"™;:™^°"" — —in 
The peptide was then cleaved fiom the resin as in Example 1 and the 
™, S protecting groups removed by stirring the pmtected peptide with 
92.5% tnflnoroacerie acid, 5% ethanedithiol, 2.5% water for 6 hours a, room 

cold ether. The piectpnated peptide was filtered and washed with ether 

^^Wridewasanalvzedforporityosingreverseo-phasehigh 
performance liquid chromatography on a CIS, 4.6mm x 25cm column using a 
flow rare one ml/mi» employing 0. 1% aqueous TFA as "solvent A" and 0 1% 
TFAinacetonitrileas "solvenf R" n,^ „ i .. 
30 nmri H , soIventB . The solvent gradient employed for this 

pepttdeanalys 1 sstart e dwith20% S olventB. A linear gradient of 1%/min to 70% 
solvent B was used to elute the pepdde followed by 10 minutes of 100% s W 
B to wash the column. The presence of peptide in the effluent was monit ^ 
simultaneously at 230nm and 260nm. monitored 

Preparative scale reversed phase high performance liquid chromatogranhv 
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the solvent system described above. The peptide fractions were collected as they 
eluted and lyophilised to dryness before mass spectral data were collected 

The intramolecular disulfide bond between the lysine located at position 
12 and the tyrosine located at position 18 was formed by stirring the purified 
5 peptide in 20% dimethylsulfoxide, 80% lOOmM tris® buffer pH 6 0 at a 
concentration of Img/ml or less. Analytical reversed phase high performance 
liquid chromatography was used to monitor the extent of reaction. When 
oxidation was complete (approximately 24 hours) the peptide was purified by 
preparative scale reversed phase high performance liquid chromatography as 
10 described above. Mass spectral data of the finished product confirmed the correct 
product with a molecular weight of 2504.9. 

Example 10. Solid Phase .Wh^c pfSF.OTTPMrp t n xt^ r 
The synthesis of SEQUENCE I.D. NO. 13 proceeded in essentially the 

15 same manner as described in Example 9. However, the N-a-(FMOC)-N-e- 
(biotin-amidocaproyl)-Lys replaced N-a-(FMOC)-N-e-(tBoc)-Lys at the N- 
terminal position of the sequence. The biotinylated lysine derivative was double- 
coupled at 1 mole equivalent of reactive sites. Additionally, the alpha amino 
terminus was not biotinylated in this peptide. 

20 The remaining steps; cleavage, purification of crude product by reversed 

phase high performance liquid chromatography, oxidation, and repurification by 
HPLC, were the same. 

Example 1 1 . Solid Ph** P s Y n,h » sis of sfottpmce T P no ia 
25 The synthesis of SEQUENCE ID. NO. 14 proceeded in essentially the 

same manner as described in Example 9. However, N-a-(FMOC)-N-e- 
(FMOQ-Lys replaced N-a-(FMOC)-N-e-(tBoc)-Lys at the N-terminal position 
of the sequence. Additionally, biotinylation at the alpha and epsilon positions of 
the N-terminal lysine occurred simultaneously with the addition of 2 mole" 
30 equivalents of biotinamidocaproyl-N-hydroxysuccinimide to the peptide as 

outlined above. This coupling was repeated with another 2 mole equivalents of 
biotin reagent 

The remaining steps; cleavage, purification of crude product by reversed 
phase high performance liquid chromatography, oxidation, and repurification by 
35 HPLC, were the same. 
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ample 12. MET A for HTY 1 andHIV^ Vntihod^ n™, ^ V Hfir 
Quasi Solntion Biotinvl^H P^ de Coninp aw 
The site specific biotinylated peptides synthesized in Examples 9-11 were 
compared to peptides representative of those obtained by solution phase 
bionnylation. SEQUENCE LD. NO. 15, SEQUENCE LD. NO 16 and 
SEQUENCE LD. NO. 17 were synthesized using standard FMOC chemistry 
u,mg b 10to yl a tedlysine residues for labeling the peptide atpostions 12, 14or 12 

A microparticle enzyme immunoassay for HTV-1 and HIV-2 was used to 
compare the site specificaUy biotinylated peptides to those representative of 
solunon biotinylated peptide, The assays were run on an AxSYM® analyzer 
whxchrsanautomated system commercially available from Abbott Laborateries 
(AbboUParlcIL). The AxSYM® analyzer combined human serum sampleTwith 

reagent). Thus, anti-HIV- 1 and anti-HIV-2 antibodies present in the test sample 
bound tc .the solid phase. The capture reagentfantibody complexes wereZ 
contacted and incubated with the solution biotinylated peptide conjugate or the 
sitespecxficaUybiotinylatedpeptideconjugatetoformcapture 
reagen^antibody/peptide conjugate complexes. In order to detect any complexes 
^tan.- bl o to ^antibody conjugated to alkalme phosphatase was mL Zc^' 
with the capture/antibody/peptide conjugate complexes. After a wash 4- 
methylumbelliferyl-phosphate was added. The rate of appearance of a 
fluorescent dephosphorylated substrate correlated with the detection of HTV 
antibodies. The capture reagent, alkaline phosphatase conjugate, and A, 

bvCH Datof0rtheVariOUSaS ^^^wninTable2 below. As shown 

LD. NO. 12, SEQUENCE LD. NO. 13 and SEQUENCE LD. NO 14) gave 
supenorresults as compared to peptide conjugates representative of those 

^dSncf ^r 011 - bi0tinylati ° n ° f a PePtide ^ a " -id 

residue distmction at position 18 (SEQUENCE LD. NO. 15 SEOUENCF T n 
NO. 16 and SEQUENCE LD. NO. 17). SEQUENCE LD. 
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Table 2 



Sample # 


Seq. I.D. 
No. 12 


Seq. ID. 
No. 13 


Seq. ID. 
No. 14 


Seq. I.D. 
No. 15 


Seq. LD. 
No. 16 


Seq. LD. 
No. 17 


1 


42.21 


42.11 


88.57 


21.53 


22.45 


18.12 


2 


35.76 


38.10 


71.10 


14.83 


12.40 


11.73 


3 


12.20 


16.36 


21.88 


13.63 i 


12.37 


14.55 


4 


148.29 


177.72 


94.63 


15.51 


11.47 


10.98 



10 



As the data hereinabove demonstrate, biotinylated HIV peptides disclosed 
and prepared as described hereinabove gave superior results in detecting anu-fflV 
anybodies when compared to the use of a biotinylated peptide prepared using the 
solution biotinylation procedure. 

While the invention has been described in detail and with reference to 
specific embodiments, it will be apparent to one skilled in the art that various 
changes and modifications may be made to such embodiments without departing 
from the spirit and scope of the invention. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: David J. Daghfal 

Tracey L. Colpitts 
Barbara T. Merchant 
10 Chi D. Chang 

Isaac S. Y. Sze 
Keeve D. Jaffe 
Dominique Bridon 

15 (ii) TITLE OF INVENTION : IMPROVED HAPTEN- PEPTIDE CONJUGATES 

(iii) NUMBER OF SEQUENCES: 17 
(iv ) CORRESPONDENCE ADDRESS- 

<B) s?SS SE 100 A fn^ LABORAT ° R1ES °377/AP6D 
itfj STREET : 100 ABBOTT PARK ROAD 

(C) CITY: ABBOTT PARK 

CD) STATE: IL 

(E) COUNTRY: USA 

25 (F) ZIP: 60064-3500 
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(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: Macintosh 

(C) OPERATING SYSTEM: System 7 0 1 

(D) SOFTWARE: Microsoft Word 5 la 



(vi) CURRENT APPLICATION DATA: 
< A ) APPLICATION NUMBER: 
55 (B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION- 
4n < A) NAME: POREMBSKI, PRISCILLA E. 

W < B > REGISTRATION NUMBER: 33 207 

(C) REFERENCE/DOCKET NUMBER: 5766. US. 01 

(ix) TELECOMMUNICATION INFORMATION- 
A - < A > TELEPHONE : 708-937-6365 

^ (B) TELEFAX: 708-938-2623 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l; 

Lys Asp Gin Gin Leu Leu Gly He Trp Gly Cys Ser Gly Lys Leu He 
' 5 10 15 

Cys Thr Thr 



10 



(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) - STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
Lys Tyr Leu Lys Asp Gin Ala Gin Leu Asn Ser Trp Gly Cys Ala Phe 

Arg Gin Val Cys His Thr Thr Val Pro Trp 
20 25 



(2) INFORMATION FOR SEQ ID NO: 3: 



(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 28 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Arg lie Leu Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
15 10 

He Trp Gly Cys Ser Gly Lys Leu He Cys Thr Thr 
20 25 
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(2) INFORMATION FOR SEQ ID NO : 4 : 

55 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Lys Gin Asp Gin Gin Leu Leu Ser He Trp Gly Cys Lys Gly Lys Leu 
10 10 15 

He Cys Tyr Thr 
20 



15 



20 



35 



45 



50 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 'single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Lys Asp Gin Gin Leu Leu Gly He piu r 

i ^±y lie lrp Gly Cys Lys Gly Lys Leu He 

30 " 10 15 

Cys Tyr Thr 



(2) INFORMATION FOR SEQ ID NO : 6 : 



(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

An < C > STRANDEDNESS: single 

4U (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /labels Xaa 
Lysine" * N E P silo »-Bi°tin-Amidocaproyl- 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Xaa Asp Gin Gin Leu Leu Gly He Trp Gly Cys Ser Gly Lys Leu Ile 
55 ~ 10 15 

Cys Thr Thr 
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(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS : 
5 (A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

!0 (ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 1 

15 (D) OTHER INFORMATION: /label= Xaa 

/note= "Xaa= N Alpha-Biotin-Amidocaproyl -Lysine" 



20 



25 



30 



40 



50 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

Xaa Asp Gin Gin Leu Leu Gly He Trp Gly Cys Ser Gly Lys Leu He 
1 5 10 15 

Cys Thr Thr 



(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 



Lys ine 



(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /label= Xaa 

/note= "Xaa = N Epsilon-Biotin-Amidocaproyl- 



45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 

Xaa Tyr Leu Lys Asp Gin Ala Gin Leu Asn Ser Trp Gly Cys Ala Phe 
1 5 i f\ 



10 15 



Arg Gin Val Cys His Thr Thr Val Pro Trp 
20 25 



(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(X) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /labels Xaa 

/note= "Xaa = N Alpha-Biotin-Amidocaproyl-Lysine' 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

Xaa Tyr Leu Lys Asp Gin Ala Gin Leu Asn Ser Trp Gly Cys Ala Phe 

10 



15 



Arg Gin Val Cys His Thr Thr Val Pro Trp 
20 j 25 



(2) INFORMATION FOR SEQ ID NO: 10: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

^ < A > NAME/KEY: Modif ied-site 

^ (B) LOCATION: 1 

(D) OTHER INFORMATION: /label= Xaa 
Arginine" " Xaa = N ^P^^iotin-Amidocaproyl- 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

Xaa lie Leu Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
45 10 15 

He Trp Gly Cys Ser Gly Lys Leu He Cys Thr Thr 

^ \j - — 



25 



(2) INFORMATION FOR SEQ ID NO: 11: 



(i) SEQUENCE CHARACTERISTICS- 
„ < A ) LENGTH : 20 amino acids 

^ (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /labels Xaa 

/note= "Xaa = N Alpha-Biotin-Amidocaproyl-Lysi 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 



Xaa Gin Asp Gin Gin Leu Leu Ser He Trp Gly Cys Lys Gly Lys Leu 

15 He Cys Tyr Thr 10 15 

20 

(2) INFORMATION FOR SEQ ID NO: 12: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



25 



35 



40 



50 



(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

_ n < A ) NAME /KEY : Modif ied-site 

30 (B) LOCATION: 1 

(D) OTHER INFORMATION: /label* Xaa 

/note= "Xaa = N Alpha-Biotin-Amidocaproyl -Lysine - 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 12 : 

Xaa Asp Gin Gin Leu Leu Gly He Trp Gly Cys Lys Gly Lys Leu He 
b 10 15 



Cys Tyr Thr 

(2) INFORMATION FOR SEQ ID NO: 13: 



(i) SEQUENCE CHARACTERISTICS: 
A . ( A ) LENGTH : 19 amino acids 

45 (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /label= Xaa 
Lysine ., /n ° te= " Xaa = N Epsilon-Biotin-Amidocaproyl- 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
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Xaa Asp Gin Gin Leu Leu Gly He Tm ru, r-, r 

1 5 u J " Le Tr P Gly Cys Lys Gly Lys Leu He 

io 15 

Cys Tyr Thr 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 1 > 

(D) OTHER INFORMATION: /labels Xaa 
Amidocaproyl-Lysine- = = N Alpha - E P s il°n-Biotin- 

25 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Xaa Asp Gin Gin Leu Leu Glv He Tm ci,, 

x s u Giy He Trp Gly Cys Lys Gly Lys Leu He 

Cys Tyr Thr 

(2) INFORMATION FOR SEQ ID NO: 15: 



10 



15 



20 



30 



35 



40 



50 



55 



10 15 



(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 12 

45 (D) °* HER INFORMATION: /label. Xaa 

/note* -xaa = Epsilon-Biotin-Amidocaproyl-Lysine. 
(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:ls: 
L ys Asp Gin Gin Leu Leu Gly He Trp Gly Cys Xaa Gly Lys Leu He 
Cys Thr Thr 



10 15 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS * 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 14 

<D) OTHER INFORMATION: /labels Xaa 

/note= "Xaa = Eps i Ion ~B iot in -Amidocaproyl -Lysine" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Lys Asp Gin Gin Leu Leu Gly He Trp Gly Cys Lys Gly Xaa Leu He 
5 10 15 

Cys Thr Thr 



10 



20 



30 



40 



45 



(2) INFORMATION FOR SEQ ID Nt):17: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
25 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 12 

(D) OTHER INFORMATION: / label = Xaa 

/note= "Xaa = Eps i Ion -B iot in -Amidocaproyl -Lysine * 
35 (ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 14 

(D) OTHER INFORMATION: /label= Xaa 

/note= -Xaa = Eps ilon-Biotin-Amidocaproyl -Lysine" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
Lys Asp Gin Gin Leu Leu Gly He Trp Gly Cys Xaa Gly Xaa Leu He 

Cys Thr Thr 



5 10 " 15 
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CLAIMS 

What is claimed is: 

1 . In an immunoassay designed to detect the presence of anti HIV-1 
or anti HTV-2 antibody in a test sample, said assay comprising the steps of: 

(i) contacting said test sample with a capture reagent to form 
capturereagent/antiHTV-1 or anti HIV-2 antibody complexes; 

(ii) contacting said capture reagent / anti HTV-1 or anti HTV-2 
antibody complexes with a hapten-peptide conjugate to form capture reagent / 
HIV-1 or anti HTV-2 antibody / hapten-peptide conjugate complexes; 

(iii) contacting said capture reagent / anti HTV-1 or anti HTV-2 
antibody / hapten-peptide conjugate complexes with an indicator reagent to form 
capture reagent / anti HTV- 1 or anti HTV-2 antibody / hapten-peptide conjugate / 

15 indicator reagent complexes; and 

(iv) detecting a signal generated by said indicator reagent as an 
indication of the presence of said anti HTV-1 or anti HTV-2 antibody in said test 
sample; 

wherein the improvement comprises contacting said capture reagent/ anti HTV-1 
20 or anti HTV-2 antibody complexes with at least one hapten-peptide conjugate 
comprising an N-terminal haptenated peptide sequence, said sequence selected 
from the group consisting of sequences designated herein as SEQUENCE I D 
NO. 1, SEQUENCE LD. NO. 2, SEQUENCE ID. NO. 3, SEQUENCE I D* 
NO. 4, and SEQUENCE LD. NO. 5. 

25 

2 . The improved immunoassay of claim 1 wherein said hapten 
comprises biotin. 

3 . The improved immunoassay of claim 1 wherein said N-terminal 
30 haptenated peptide sequence comprises a hapten at an a or an e position. 

4 . The improved immunoassay of claim 1 wherein said N-terminal 
haptenated peptide sequence comprises a hapten at an a and an e position. 

35 5 . A composition useful for detecting anti HTV-1 or anti HTV-2 

antibodies wherein said composition comprises a substantially pure N-terminal 
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haptenated peptide sequence wherein said peptide sequence is selected from the 
group consisting of peptides designated SEQUENCE ID. NO. 1, SEQUENCE 
I.D. NO. 2, SEQUENCE I.D. NO. 3, SEQUENCE ID. NO. 4, and 
SEQUENCE I.D. NO. 5. 

5 

6 . The composition of claim 5 wherein said hapten comprises biotin. 

7 . The composition of claim 5 wherein said N-terminal haptenated 
peptide sequence comprises a hapten at an a and an e position. 

10 

8 . A test kit useful for determining the presence of an HTV-1 or an 
HIV-2 antibody analyte in a test sample, said kit comprising a container 
containing a substantially pure N-terminal haptenated peptide sequence wherein 
said peptide sequence is selected from the group consisting of peptides 

15 designated SEQUENCE I.D. NO. 1, SEQUENCE LD. NO. 2, SEQUENCE 
LD. NO. 3, SEQUENCE LD. NO. 4, and SEQUENCE LD. NO. 5. 

9 . The kit of claim 8 wherein said hapten comprises biotin. 



20 



1 0. The kit of claim 8 wherein said N-terminal haptenated peptide 
sequence comprises a hapten at an a and an 8 position. 
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